Abstract-This paper presents an analysis of the performance wireless Metropolitan Area Networks (WMAN) receivers. Furthermore, because of the significant differences
I. INTRODUCTION
in signal model and receiver design, it is not immediately In this paper, we consider the ECMA-368 Multiband Or-clear that a Gaussian approximation holds in the case of an thogonal Frequency Division Multiplexing (MB-OFDM) stan-MB-OFDM victim receiver. This question motivates our work dard for high rate Ultra Wideband (UWB) wireless commu-herein. nication [1] , [2] . Multiband OFDM is a conventional OFDM In this paper, we investigate the effect of a WiMAX-OFDM system [3] combined with bit-interleaved coded modulation system operating in the 3. 5 GHz band and causing interference (BICM) for error prevention and frequency hopping for mul-to an MB-OFDM system. In particular, we provide an exact tiple access and improved diversity. The signal bandwidth is analysis of the effect of the WiMAX-OFDM system on the 528 MHz, which makes it a UWB signal according to the BER of the MB-OFDM system, based on Laplace transdefinition of the US Federal Communications Commission form techniques. We then compare the exact analysis with a (FCC) [4] , and hopping between three adjacent frequency Gaussian approximation for the WiMAX-OFDM interference bands (in the 3.1-4.8 GHz band) is employed for first gen-signal, and find that the Gaussian approximation is an accurate eration devices [1] , [2] .
one.
Because UWB systems in the 3.1-10.6 GHz band are operOrganization: In Section II, we present the signal and ating as spectral underlay systems [4] , they will unavoidably channel models for MB-OFDM and WiMAX-OFDM, and be impacted by the transmissions of the numerous incumbent describe the MB-OFDM receiver processing. The exact and systems in licensed or unlicensed bands. One such system approximate BER analysis for MB-OFDM with an in-band which has recently received a lot of attention is "WiMAX", WiMAX-OFDM interferer is given in Section III. In Secor IEEE 802.16 [5] tion), and 64-QAM modulation schemes [5] . For sake of J i(t)¢4(t)dt, (10) tWe note that, due to the MB-OFDM[ frequenlcy hopping, fm is a funlction Cl of the MB-OFDM symbol index q. lHowever, in the sequel, we will consider the cases of (a) the presenLce of an inr-hand WiMAX inLterferer, anLd (b) the 2The singlLe-tap WiMAX channelL modelL is appropriate due to the relativelLy absence of such an interferer, separatelLy, so we ignore this dependency for slmalLl WiMAX bandwidth, and because a frequency-selLective mnodelL woulUd the time being.
render the analysis intractable. We start by noting that MB-OFDM employs QPSK modj ulation, which can also be considered equivalently as two where Pik.+nk. (x) and + )ik{+n )(S) -Ie-(+k)} denote the independent BPSK modulations. As such, and noting that both probability density function (pdf) of (ik + nk) and its Laplace ik and nk are rotationally symmetric, we can simplify our transform, respectively. Due to the independence of ik and nk analysis by considering xk, as BPSK symbols in the real plane k+nk (S) = (.i(S) nk (s) (20) and noting that the QPSK performance will be identical.
We In this section we present an approximation of the BER calculated in Section Ill-A. We make the assumption that the interference signal at subcarrier h with power A2U2k can be where ( gk~(s) is the Laplace transform of the pdf Of 9k modelled as an additional zero-mean Gaussian noise
We note that (28) can again be evaluated using the Gausswith variance A2o k' where or?k is defined in (17). In this Chebyshev quadrature rule [12] (25) We turn to the consideration of (25). We first take where Q..) is.the Gaussian-Q function [3] . E gk{Pa,k}, which, by using an alternative form of the Qwhere Q(.) iS the Gaussian-Q fun tion [3] . 
